bacterial cell juices, such juices, being the specific poisons or endotoxins of bacteria which form little or no extracellular or excreted toxin, would, on injection into the horse, produce anti-endotoxic sera comparable to the anti-toxic sera obtained by the injection of bacterial toxins-e.g., those of diphtheria and tetanus-and that such anti-endotoxic sera might possess curative properties. Dr. Macfadyen showed4 that an anti-endotoxic typhoid serum, obtained by injection of a goat with typhoid cell juice experimentally, did possess active neutralizing 'Part of the expenses incurred in the preliminary experimental work connected with the preparation of the serum was defrayed by a grant from the British Medical Association.
2 See Bericht ilber den XIV Internat. Kongress f. Hyg. und Demographie, i, 1908, p. 195. s See " The Cell as the Unit of Life," Churchill, 1908 (Bibliography) . 4 Centralbl. f. Bakt., Jena, 1906, I Abt. (Original), xli, p. 266. Ju-10 power against the typhoid endotoxin, 0'02 c.c. of the serum neutralizing thirty lethal doses of the typhoid endotoxin. At the time of his lamented death Dr. Macfadyen had immunised a horse to a high degree with the typhoid endotoxin, and the first four typhoid cases here recorded were treated with his serum. The remaining cases were treated with a similar serum, prepared under my direction, and I am much indebted to the facilities generously afforded me by Mr. Henry Wellcome, at the Wellcome Physiological Research Laboratories, for the preparation of the serum, and to the kind co-operation of members of the staff (Dr. Dale and Dr. Suidmersen). I am also indebted to Mr. Thompson, laboratory assistant, whose assistance has been invaluable. All the cases were under my care at the Seamen's Hospital, Greenwich, and gave a positive agglutination (Widal) reaction. No case was treated which did not appear undoubtedly to be one of typhoid fever.
The serum prepared by Dr. Macfadyen possessed protective p-ower, tested on guinea-pigs, as indicated in the following There was no sign of decline of temperature until the serum was given, when there was an immediate fall. Whereas the patient was sponged six times on the day previous to injection (as the temperature was above 1030 F.), after the first injection the patient was sponged only once. The serum was given on eight successive days and once more, and eleven days after the treatment was commenced the temperature reached the normal. Convalescence was uninterrupted, save for a rise of temperature, with serum rash, on the nineteenth and twentieth days after commencement of treatment. ( 22, 1907. No history obtainable. Patient ill and slightly delirious. Seruimi treatment commnenced on the fifth dav after admission and continued for ju-lOa nine days, and two more; but although there was an improvement in the condition and the temperature became lower, this did not reach the normal until about three weeks after the treatment was commenced.
Seruimi rash was, however, troublesome between the seventh and twelfth days of treatinent. On the sixteenth day the temperature seemed to be rising again and two more injections were given, after which the temperature became normal. Convalescence uninterrupted. ( Nine cases are, of course, too few a nuinber on which to base any general conclusion. I may, however, give the impressions which I gained from the serum treatment of these cases. In only one case did the serum prove to be an absolute failure-viz., in Case IX. Even in this the primary attack may have terminated as a result of the treatment.
Case VII was a very severe case, and seemed immediately to react to the serum, and the temperature reached the normal by the end of the third week.
Case III, in which, however, no history was obtainable, also seemed to react to the serum, but the normal temperature was not reached until three weeks after the commencement of the treatment.
Case I, another severe case, also seemed to react immediately to the serum. The period of the disease was, however, between the fourteenth and twenty-first day.
Cases II, IV, V, VI, and VIII seemed undoubtedly to have been benefited by the serum.
Case II was a severe case, and the serumn treatment was commenced at about the tenth to the twelfth day. As a result there was an immediate amelioration in the symptoms, and the temperature became normal by about the sixteenth day.
In Case IV, in which the treatment was commenced at about the tenth to the twelfth day, the temperature became normal by about the twentieth day.
Case V was in hospital a week before the serum was used, and during this period the temperature was tending to rise. Immediately after the first dose of serum (given about the sixteenth day) there was a marked fall in the temperature, which became normal about the twentyfirst day.
Case VI is most striking. In this the serum treatment was commenced probably at the end of the first, or beginning of the second, week, and the temperature became normal by about the fourteenth day.
Case VIII is another striking case. Here, again, treatment was probably commenced by the end of the first week, with the result that the temperature became normal by the end of the second week.
My impression is, therefore, that several cases were benefited by the serum, and that in two at least the disease was cut short by its use. Typhoid fever is, however, such a variable disease that it is extremely difficult to estimate the value of any form of treatment unless a large number of cases is available. In no instance did the serum appear to do any harm.
Unfortunately, cases of typhoid fever usually only come under observation when the disease has existed for a week or longer. If the disease has existed for some time, no immediate effect can be hoped for from the use of a serum, however efficient this may be. Moreover, the existence of secondary infections, which often occur in typhoid fever, must limit the value of any serum. As regards dosage of the serum, my impression, gained from these few cases, is that the serum should be given freelyviz., 10 c.c. to 20 c.c. daily until the temperature has reached the norlmal, and perhaps in smaller doses for a week subsequently.
Another point is that the preparation of an anti-endotoxic serum is at present in the experimental stage. We do not know for how long the horse should be immunized, and I am inclined to think that it is possible to over-immunize; that is, the serum does not increase in potency after a certain number of doses of the typhoid endotoxin: in fact, harm may result from continuing the injection of the horse. The horse seeins to be extremely susceptible to the typhoid endotoxin, and a period of eight months elapsed before a dose of 30 c.c. could be given. In a second horse which I am immunizing the commencing dose of toxin was 01. c.c., and even this small dose caused so much disturbance that it had to be repeated five times at weekly intervals before the dose could be increased.
THE OPHTHALMIC REACTION IN TYPHOID FEVER.
In 1907 Chantemesse l stated that he had succeeded in preparing a substance from cultures of the typhoid bacillus which, instilled into the eye, gives in cases of typhoid infection a reaction analogous to the ophthalmic reaction of Calmette in tuberculosis. Chantemesse prepares his substance by a complicated treatment of agar typhoid cultures involving emulsion, heating, desiccation, trituration with salt, extraction with water, a second heating, and precipitation with alcohol. The alcoholic precipitate is dried and dissolved in water, and this solution forms the test liquid.
I thought it would be of interest to test whether the typhoid endotoxin would give an ophthalmic reaction. For this purpose some typhoid endotoxin was carefully prepared, so as to eliminate as far as possible extraneous substances, and dried in vacuo. The solid was then handed to Dr. Goodall, who kindly offered to make some tests with it. He will tell you that the substance gave a marked reaction in several cases of typhoid fever. It also gave a reaction in one or two cases of other diseases, but did not give a reaction with several cases not typhoid. The interest of the observation is that the substance producing the reaction is thus shown to be an intracellular constituent of the organism.
A Short Account of Twenty-six Cases treated at the Eastern Fever Hospital with Anti-typhoid Serum.
By E. W. GOODALL, M.D.
TWENTY-SIX patients have been treated with the serum, twelve males and fourteen females; their ages ranged from 3 to 41, thirteen being over and thirteen under 20. Three died-two from perforation and peritonitis, and one from toxLemia (Cases 5, 14, and 16). Nearly all were clinically cases of enteric fever, and in all, with one exception, the agglutination-reaction was positive; this case (No. 5 in the table) was a case which was fatal from perforation. A reference to the table will show that the serum was supplied in six different batches (see Column 4). The first two-E 176 and E 177were prepared under the direction of the late Dr. Allan Macfadyen, the other four under that of Professor Hewlett. The serum was administered by subcutaneous injection in the usual way. The dose varied from 20 c.c. given in one injection to 200 c.c. given in eight injections spread over a period of eleven days. I was led to try single doses from reading Professor Chantemesse's pamphlet on the treatment of enteric fever with a serum he had prepared by immunizing horses with a toxin obtained by growing virulent typhoid bacilli in ox-spleen bouillon.' I admit, however, that the single dose I used was much larger than that given by Chantemesse, which was never larger than five drops.
Before discussing the value of the treatment I must point out one fact which, before I treated a single patient with serum, led me not to be too sanguine as to its results. I refer to the advanced period of the disease at which the patients were, in most instances, sent to hospital.
